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WHAT IS CLAIMED IS 

1 . A synthesizer forlgenerating signals to be input to successive mixers for 
modulating or demodulating an input signal x(t), said synthesizer comprising: 

a first signal generator pr producing a first mixing signal cp 1 which varies irregularly 
over time; and 

a second signal generator for producing a second mixing signal <p 2 which varies 
irregularly ovetf time; 

where tp, * <p 2 has significant power at the frequency of a local oscillator signal being 
emulated, ana neither nor q> 2 has significant power at the frequency of said 
local osciiiatm- signal being emulated. 

2. Th^ synthesizer of claim 1, wherein signals used to generate (p, and q> 2 do 



not ; have a sii 



nificant amount of power at the output frequency of said output 



signal x(t) (pJ<p 2 . 



The synthesizer of claim 2, wherein cp, v <p, * (p 2 does not have a significant 
arnount of p >wer within the bandwidth of said output signal x(t) cp, cp 2 . 



4. The synthes 



izer of claim 3, wherein cp 2 * 9s does not have a significant 



amount of p ower within the Bandwidth of said output signal x(t) cp, cp^ 

The synthei ;izer of claim 4, wherein said first and second mixing signals «p, 
and <p 2 are generating using a single time base. 



6. The synthesizer of claim 4, wherein said first and second mixing signals cp, 
and <p 2 aire digital waveforms. 



7. The synthesizer of claim 4 T wherein said first and second mixing signals <p x 
and <p 2 a *e square waveforms. . 

8. The syn hesizer of claim 4. wherein said first and second mixing signals <p, 
and <p 2 a re randomly generated. 



The 
and <p 2 



synthesizer 



are 



of claim 4, wherein said first and second mixing signals <p^ 
pseudo-randomly generated. 
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1 0. The synthesizer of claim 4, wherein said first and second mixing signals y y 
and <p 2 are periodic functions of time. 

1 1 . The synth ssizer of claim 4. wherein said first and second signal generators 
comprise: 

pulse removal me ans for removing pulses from a local oscillator signal which has a 
frequency of twice the RF carrier, generating said first mixing signal q>,; and 
complementary nr eans for generating said second mixing signal <p 2 . 

12. Th^ synthesizer of claim 4, wherein said pulse removal means comprises: 



a pulse swallower 
oscillator 



for receiving an oscillator signal at twice the frequency of the local 
ignal being emulated, and swallowing each pulse with a control 
signal S; and 

a divide by two circuit far receiving and dividing said pulse swallowed signal by two, 
producing said first mixing signal tp v 

13. ThL synipesizer of claim 12, wherein said complementary means comprises: 
a delay circuit for receiving and delaying said control signal S to be synchronized in 

tirrle with said first mixing signal <p v outputting said delayed control signal S 
as said second mixing signal <p 2 . 

14. The synthesizer of claim 4, wherein said first and second signal generators 
compri se: 

shift register n leans for generating said first and second mixing signals cp, and q> 2 by 
shifting out corresponding predetermined sequences. 

i 

15. The sy nhesizer of claim 14, wherein said shift register means comprises: 



a shift register 



for receiving an oscillator signal at twice the frequency of the local 



oscillator signal being emulated, and generating said first mixing signal cp 1t by 



shifting 



out a predetermined sequence. 



16. The synthesizer of claim 15, wherein said second signal generator 
compri; es: ? 

an exclusive-OR (XOR) circuit for comparing outputs of consecutive latches in said 
"sViift register; and 
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a second srlft register being docked by said XOR output, and generating said 

second mixing signal <p 2 > by shifting out a second predetermined sequence. 



5uX 



17. The synl 
comprise 

a third shift regis 
local oscil 



sizer of claim 15, wherein said second signal generator 



for receiving said oscillator signal at twice the frequency of the 
itor signal being emulated, and generating said second mixing 
signal <p 2 , £y shifting out a predetermined sequence. 



18. The : synthesizer of daim 4, wherein said first and second signal generators 

comprise: 
means for penei 

freq'uei 

having edj 
means for dejayii 



[ting said first mixing signal cp 1 from an oscillator signal at the ? 
of the local oscillator signal being emulated, and a control signal S 
es aligned with sard oscillator signal; and 
said control signal S to produce said second mixing signal <p 2 . 



1 9. Th4 synthesizer of claim 1 8; wherein said means for delaying comprises: 

a delay latch for sampling said control signal S at the frequency of the local oscillator 

signal being emulated; and 
an invertorfor receiving and inverting said delay latched control signal S to produce 

said second mixing signal <p 2 . 

20. The synthesizer of claim 19, wherem said means for generating said first 
mixing signal <p n comprises: 

a second inverter for receiving the oscillator signal at the frequency of the local 

oscillator signal being emulated; and 
an exclusive-OR (aOR) circuit for comparing said inverted oscillator signal with said 

. i I 

latched input signal x(t), producing said first mixing signal tp v 

i \ 

21 . The synthesizer of claim 4, wherein said first signal generator comprises: 
a shift register with a feedback loop. 
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22. The syntnpsizer of claim 21 . wherein said first signal generator comprises; 
a shift register fonreceiving an oscillator signal at twice the frequency of the local 

oscillator signal being emulated, and generating said first mixing signal cp v by 

shifting out© predetermined sequenoe; and 
a modulo-2 multiplier for receiving said first mixing signal <p, and the output of an 

earlier latch in said shift register, feeding an output into a later latch m said 

shift register 




23. The synthesizer of claim 4 compnsmg: 
i 1 

one or more additional signal generators for producing one or more additional mixing 
signals, varying irregularly overtime; 



where the product o 



of a local osc llator signal being emulated, and none of said all of said mixing 



signals has s 



all of said mixing signals has significant power at the frequency 



gnificant power at the frequency of said local oscillator signal 



being emulated 



24. The synthesi :er of claim 4, where said first signal generator oomprises:, 
a divide byj2 circuit lor receiving an oscillator signal at the frequency of tne local 

oscillator sigAal being emulated; and 
a divide by 4 circuit tor receiving said oscillator signal at me frequency of the local 

oscillator sigr al being emulated; 
selector means for rc tuting either the output of said divide by 2 circuit or said divide 

by 4 circuit to an output, said output producing said first mining signal cp^ 

25. The synthesi; er of any one of daims 12, 13, 1 B, 1 9 or 20, wherein said 



control signa 



26. 



27. 



The synthesiser of any one of claims 12, 13, 18, 19 or 20, wherein said 
control signa S comprises a pseudo-random signal. 



The synthes 
control signa 



28. The synthesizer 
a delta-sigma (a-S) 



S comprises a random signal. 



uer 



of any one of claims 12, 13, 18, 19 or 20, wherein said 
S comprises a periodic signal. 



of any one of claims 12, 13, 18, 19 or 20, compnsing: 
nlodulator for generating said control signal S. 



EroPf anssze i t 1 7 . Dez . 22:42 



29\ The synthesizer of claim 4 comprising: 

first apd second latcnes which are clocked via a common clock, to align said first and 
and mixing signals tp y and <p a . 

3D. Trip synthesizer of claim 4, wherein the patterns of said first and second 
mixing signals <p, and <p 2 are different from one another. 



31. 
32. 



33. 



An Wtegrated circuit comprising the synthesizer of any one of claims 1 - 30. 



Acorn 
hardwa 




able memory medium, storing computer software code in a 
ment language for fabrication of an integrated circuit 



comprising the synthesizer of any one of claims 1 - 30. 



A computer wata-si^nal embodied in a output wave, said computer data 
signal ODmpraipg^nputer software code in a hardware development 
language for fabrication of an integrated circuit comprising the radio 
transmitter of arw one of claims 1 - 30. 
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